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BOOK REVIEWS 
Hills, E. S. (Editor) : ARID LANDS 496 p.p. 
London: Methuen Paris: Unesco, 1966. 75s. (U.K.) 
Seventeen authors from eight countries and sixteen institutions have 
contributed chapters to this book. In the foreword, Professor Hills indi-
cates that the book " ... was conceived when the Major Project on arid 
lands under the Arid Zone Programme of Unesco was nearing its end. It 
was realised that there was no one book which was available for use as a 
reader for advanced geography classes or for the general public, in which 
a general conspectus of arid zone geography is given ... " The resulting 
geographical appraisal is a collection of twenty essays on the resources, 
human occupance and potential use of arid lands. It is certainly not a text 
of the usual regional geography type. 
Diversity is a feature of the arid lands which occupy nearly one-third 
of the earth's land surface, yet there are recurring themes in the story of 
man's occupation of these lands. One theme is the deficiency and un-
certainty of the rainfall; a second is the range of physical and cultural 
environments in which man deals with a lack of water; a third is the 
delicate balance in the environment which can be so easily destroyed by 
minor adjustments; a fourth is the contemporary speed of cultural change 
after a long period of only gradual modifications. These themes give the 
essays a unity, so that while they are obviously the work of experts in 
particular fields each makes a contribution to the whole. 
The review copy of this book is an unbound proof, and the quality of 
many of the figures is poor, but otherwise the presentation is good. The 
book will find a place on the shelves of many geographers and libraries as 
a valuable reference text. 
M.J.S. 
Lamb, H. H.: THE CHANGING CLIMATE (Selected Papers) 248 p.p. 
London: Methuen, 1966 45s. (U.K.) 
Most of us have grown up to accept that, in anyone place, climate has 
always been as it is now; that the 30-year average tells all we need to 
know. Yet particularly since the 1950's many of the older generation 
have remarked on the loss of the "good old summers we used to have". 
They say that the climate is changing. This readable book of eight papers 
by H. H. Lamb written over the six-year period (1959-64) indicates that 
these "lay meteorologists" are not mistaken. He convinces, with the use of 
an illuminating collection of facts, that the climate has changed, its varia-
tions a result of a complicated mechanism. 
The main theme of the book, in fact of each article, is the setting in 
perspective of data collected from many odd, in addition to more-accepted, 
sources in order to verify a belief in varying oscillations of climatic con-
ditions since the W firm Ice Age, and more especially in alternating warm 
and cold periods since man's appearance on earth. Once Lamb establishes 
the dates of these various cycles, the physical processes at work are dis-
cussed. The change in duration and intensity of the atmospheric circula-
tion' at certain latitudes is covered, together with the changing amount of 
solar radiation and volcanic dust levels. 
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Lamb goes to great lengths to remind the reader that "any recon-
structions are tentative as knowledge is incomplete and wrong assumptions 
as well as misinterpretations are manifest", a statement which tends to 
caution a reader against any blind acceptance of the hypotheses discussed. 
An unlikely occurrence, for Lamb, a brilliant tactician, leaves no stone un-
turned in his attempt to honestly and critically appraise the validity of 
any hypothesis, however fanciful. When he finally decides to accept an 
hypothesis, the soundness of his argument, the plausibility of his con-
clusions and the fullness of the appendices, convince us that this is the 
correct theory. 
Lamb is an avid researcher and can be guaranteed to bring enlighten-
ing and often surprising facts to the fore. The adventures of King Harald 
Hardrade in his exploits in the Arctic indicate the ice- and storm-free 
nature of the seas, a fact which is often overlooked in the Norse claim for 
the discovery of North America. Thus a warm period is indicated in 
historical document, while archaeological remains, such as those of camels 
in Alaska and tigers in the New Siberian Islands tell a similar story.· The 
most surprising fact upon which he dwells is that within the last 200 years 
the land and sea ice extent has been the greatest since the Ice Age; in fact 
we are living in an ice age with 10 per cent of the total land under ice. 
U sing a wide collection of facts such as these, Lamb has not only 
obliterated the long-held idea that climate is static, but has warned statis-
ticians to be wary of any long-term averages. 
Not only does Lamb make characteristically bold sallies into climatic 
change but he also explains lucidly the path he follows in the formulation 
of his concepts and conclusions. Nevertheless improvement is possible. The 
choice in arrangement of chapters, a main feature in the cohesion of any 
book, has been an unfortunate one. Surely the chapter, "Fundamentals of 
Climate", incorporating the hypotheses on the general atmospheric circula-
tion, could well have set the scene for the later sections, although the 
perturbations of the upper westerlies discussed in it deserve fuller and 
more detailed treatment. This could have been followed by the discourse 
on the aims of the book, "Our Changing Climate-Past and Present", 
leading to the work on research methods, a valuable inclusion in writings 
of this nature. In any research programme a case study is often required 
to see if a partiCUlar example fits the hypothesis. This is accommodated 
adequately by the chapter on trees and the climatic history of Scotland, 
while the subsequent considerations given to the earlier variations from 
our present-day averages conveys us easily to the chapter which sum-
marises those preceding, in its attempts to decipher trends in climatic 
change. These eight articles, each a brilliant piece of work in its own right, 
would make greater impact if taken as a whole in this manner, and not 
considered as individual papers. 
It is also -surprising that, although a chapter on mapping methods is 
included, so many of the maps and diagrams incorporated are poor illus-
trations. Many are too small, while others of more-acceptable proportions 
are equally obscure, although the main complaint lies in the lack of 
uniformity in shading techniques, a result, no doubt, of poor reproduction 
in the printing process, as is apparent in the case of the two photographs 
used in the book. 
Each chapter still breathes of the presentation and style of the pub-
lication from which it was taken, for example Chapter 6 and the Quarterly 
Journal of the Royal Meteorological Society. An attempt made to standard-
ise the presentation and in particular the printing type would have been 
appreciated, one feels. Inconsistencies occur, as in the erratic use of 
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abstracts for only certain of the chapters, and again in the overuse of 
maps and diagrams in some passages, while in others, where they would 
form a valuable addition (as in the "Monsoon" section), Lamb relies solely 
on the text. It is interesting to note that several maps and figures appear 
more than once, in fact three diagrams appear four times; two diagrams 
three times; seven diagrams twice. This is surely overstepping into the 
"world of pop" where it is said that reiteration is the sign of a "hit". On 
the other hand, students of climatology using this book (which will doubt-
less become a teaching manual on the subject) must surely welcome the 
jnclusion of two indices, one for proper names, the other for subject 
heading:s. 
Here is an author who lives for his subject, and has achieved some-
thing that few climatologists can boast of; he has made climate live, he 
has given climate a history. Here is a man who has so much control of 
fact and word that he has converted climatic change from being simply an 
enumeration of statistics into a subject fascinating even to the layman. 
This book will have a dual role as a classic in climatic change and a work-
ing model in research teehniques. The greatest praise that a Scot can give 
this book is that at 45s. (Stg.) it is worth every penny. 
G.R.McB. 
Brookfield, H. C. and Hart, D. : RAINFALL IN THE TROPICAL SOUTH-
WEST PACIFIC 
Department of Geography Publication G/3, Research School of Pacific 
Studies, The Australian National University, Canberra, 1966 
This monograph, of unusual shape, 8 x 13! inches, presents a compre-
hensive compilation of all available rainfall d@.ta for this insular region of 
the Pacific. 
The authors have endeavoured in the short text and various maps to 
make an interim report on the figures. In a region of this type with areas 
under different governments, many problems arise, the least of which is 
the use of both linear and metric scales in addition to the unusual 
Australian point system. Owing to poor instrumental siting, irregular 
hours of measurement, and the paucity of completed years of figures, the 
data is substandard resulting in the authors deliberating inconclusively 
over the use of means or medians. Realising these difficulties, they intro-
duced the coefficient of variation and, further by the use of Maurer's 
indices, attempted to eliminate the varying length of record periods al-
though regrettably their results are not demonstrated in map form. The 
distribution of rainfall is discussed with regard to three four-monthly 
periods, a long overdue venture of considering rainfall cycles instead of 
seasons and calendar months. 
From the limited data a preliminary examination was executed of 
intensity, variability, and weather spells, indicating, if nothing else, where 
new stations are needed which will in a few years provide information for 
a fuller discussion of these topics. Even allowing for the difficulty of 
mapping over island areas, the cartographer has made basically simple 
maps of rainfall distribution appear very complicated. 
Some speculation has been made at interpreting the results although 
many questions are posed and left unanswered. No novel explanation has 
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been introduced, the three standbys of the general circulation, relief (of 
which a map is sadly lacking), and local effects based on Defant's local 
wind system, having been cited for the distribution. The authors, who 
regard the perturbation theory for the tropical circulation as the recog-
nised model, are too ready to condemn the climatological school of tropical 
meteorology. Even Palmer (1951) who realises the advantages of the per-
turbation doctrine, finds fault with it in its "almost complete neglect of 
the empirical findings of the air mass school". Therefore no matter what 
the authors say the general circulation of this part of the world is still in 
doubt. 
Although this pUblication will no doubt be of considerable value for 
researchers in this area of the Pacific, it can only be thought of as a 
climatological reference book of data with little depth of interpretation. 
G.R.McB. 
Palmer, C. E., "Tropical Meteorology" in: Compendium of Meteorology, 
ed. T. F. Malone; American Meteorological Society, Boston, Mass., 1951; 
pp. 859-880. 
Miles, P. M. and H. B.: SEASHORE ECOLOGY 96 pp. 
London, Edinburgh: Hulton Educational Publications, 1966 
This useful little book published by Hultons in their biological field 
studies series is intended as a practical work text book for schools and 
first year students at British Universities. It follows the pattern of the 
better British and American text books of being very freely illustrated 
with bold simplified keys to classification and neat clean line drawings. In 
a brief introduction the authors propose a general scheme of work, divid-
ing practical studies into visits to the seashore for the purpose of observa-
tion, identification and listing and related laboratory work setting up 
marine aquaria, preparing and mounting seaweeds for herberia and 
museum display. The descriptions of the methods used are very clear, 
precise, easy to follow, and quite adequate for students to work in-
dependently of full time instruction. There is plenty of space given to 
explanations of methods of recording data, summarising results and con-
clusions. All this being made so clear with good diagrams and tables. In 
fact, the book as a whole represents a great deal of work and thought by 
the authors, illustrator and designer adding momentum to the revolution 
in textbooks away from the cluttered publication with poky illustrations 
and aged photographs, to one in which the publisher appreciates that 
empty space in the right place is just as valuable as is text. 
R.E.L. 
Sankey, J.: CHALKLAND ECOLOGY 137 pp. 
Heinemann Educational Books Ltd. London: 1966. 16s. (U.K.) 
This little book by John Sankey of the Juniper Hall Field Centre at 
Dorking, Surrey is designed primarily as a guide for British first year 
students and naturalists. The author's descriptions of his techniques and 
results should be of great assistance to students particularly should they 
be doing practical field studies in south-east England. 
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After the two opening chapters describing chalk, the topography of 
chalkland, the soils their chemistry and properties, the book discusses the 
plant and animal life. The chapter on vegetation is broken down into sub-
headings dealing with succession, plant communities and associations, 
history of the flora and morphological adaptions. A brief synopsis of the 
flora together with lists of plants concludes this part of the book. Chapter 4 
deals with the animals of chalkland and in particular relates their popula-
tions to the other ecological factors within the environment. These factors 
are summarised in the following chapter. Mr Sankey devotes the final few 
pages of this text to a realistic discussion of conservation. The book ends 
with a brief 'Key to commoner chalk downland grasses and sedges' and a 
glossary. The illustrations consist of black and white photographs and 
small line drawings. 
R.E.L. 
Scovel, J. L.; O'Brien, J.; McCormack, J. C.; Chapman, R. B.: 
ATLAS OF LANDFORM:8 164 pp. New York: John Wiley, 1965 
Four Instructors at the West Point Military Academy have produced 
the atlas which many teachers of geomorphology, geology and geography 
have long awaited. 
The atlas has a page size of 14 x 12 inches and heavy plastic covers 
with a spiral wire binding which allows it to be opened flat for use. It 
contains about 80 maps on scales which range from 1 :250,000 to 1 :20,000, 
although most are at 1 :62,500 and 1 :24,000. Most of the maps are extracts 
from U.S.G.S. topographic sheets although 8 are from areas outside North 
America. The usual layout has a map extract on one page with oblique 
photographs and/ or stereopairs and triplets of the same area on the 
opposite page. In addition there is a comment on the landforms shown on 
the map, using overprinted letters for indication of features, and in a few 
cases a block diagram, cross section or sketch illustrating the commentary. 
About half the atlas maps are concerned with showing topographic 
expression of structures-horizontal strata, domes and basins, folds, 
faults, crystalline rocks and vulcanism. Eleven maps are concerned with 
fluvially' eroded landforms, eleven with results of glaciation, nine with 
coastal features and seven with eolian influences. 
All of the maps are as clear as the original topographic sheets, and in 
many ways are better for student use because they are smaller. A few of 
the photographs have lost a little in definition in the printing process but 
they are still adequate for the purpose. 
The comment accompanying each map is necessarily brief, but refer-
ences are given to further reading. Unfortunately, because of this brevity, 
some comments oversimplify the explanations for features, and there is an 
uncritical use of Davisian cyclic explanations for many of the landforms-
especially those caused by fluvial erosion. This defect may be inevitable 
although as the atlas will presumably find most use in university and 
college classes some warning comments could have been included. 
The contents of the atlas are largely restricted to features occurring 
in U.S.A. and resulting from structural controls and eolian, fluvial, glacial 
and marine processes. Landforms resulting from development in periglacial 
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and humid tropical environments are not included. These restrictions are, 
however, probably the result of attempts to keep down the price of the 
book. The value for money is still extremely good and it is quite possible 
that in the next few years the majority of university students, attending 
geomorphology courses in any part of the English speaking world, will 
gain much of their practical mapwork experience from this atlas. 
M.J.S. 
VLasov, K. A.; Kuz'menko, M. Z.; Es'Kova, E. M.: 
THE LOVOZERO ALKALI MA8SIF 627 pp. 
Edinburgh, London: Oliver and Boyd 1966 (U.K.) £12 12s. 
This book is a translation of a monograph originally published in 1959 
by the U.S.S.R. Academy of Sciences Press and it summarises a vast 
amount of previously unavailable work on the Lovozero Massif of the 
central Kola Peninsula. The Lovozero Massif is a classical area of alkaline 
plutonic rocks and is particularly interesting because of its richness in 
pegmatites and rare elements. 
The lnonograph is divided into four parts: 
(1) li~ological structure and chemical-mineralogical composition of the 
maRsif (62 pp.) 
(2) Pegmatites (168 pp.) 
(3) Mineralogy (265 pp.) 
(4) Geochemistry and genesis (102 pp.) 
It is well set out, with good content and subject indices and numerous 
clear figures and tables. 
Part 1 (Geological structure, etc.) is the weakest section and it fails 
to give the reader an adequate background of geological environment, field 
relations or petrography to appreciate the relevance of the details in later 
chapters; because of this the book is inclined to lack coherency. For 
instance, a reader unfamiliar with the terminology of the highly alkaline 
and feldspathoidal rocks will find no indication in the text of the classifica-
tbn used by the authors or of' the diagnostic mineral proportions of the 
various rock types. 
The strongest chapters are those on mineralogy and geochemistry. 
120 minpral species found in the Lovozero complex are described in this 
book; 60 of these (including 11 new species) are rare metal minerals. The 
mineral descriptions are detailed and in most cases include X-ray and 
chemical as well as optical data. The geochemistry section is devoted 
largely to the chemical composition of individual minerals rather than of 
total rocks. 
This book is essentially a wealth of detailed information on the rare 
minerals of the Lovozero Massif rather than a description of the complex 
itself and as such it will have little general interest other than as a record 
ofa classical area. However, it should provide valuable information for a 
geocherriist or mineralogist working in alkaline rocks. 
P.M.B. 
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BOOK NOTICES 
Hess, W. N. (Editor) : SPACE SCIENCE 919 pp. 
London: Blackie 1965 120s. (U.K.) 
Specialists in -the various fiefds of space science at the Goddard Space 
Flight Centre (N.A.S.A.) Maryland, have combined to produce a book 
which gives an historical introduction to the various branches of space 
science and a statement of current research problems. Most of the fields of 
astronomy, cosmic rays, atmospheric and " ionospheric physics, geo-
magnetism and geophysics of the moon and planets are covered. 
Cotter, C. H.: THE PHYSICAL GEOGRAPHY OF THE OCEANS 317 pp. 
London: Hollis & Carter 1965 35s. (U.K.) 
This is a concise introduction to oceanography for the general reader. 
The theories of the origin and distribution of the ocean basins and con-
tinents, coastline evolution, the nature of the ocean bed, properties of sea 
water, fisheries, corals, movements of water and the methods used in 
modern oceanography are all discussed. 
Stokes, W. L.: ESSENTIALS OF EARTH HISTORY 468 pp. 
Englewood Cliffs, New Jersey: Prentice-Hall, 2nd edition 1966 
The first seven chapters of this beautifully presented and illustrated 
book are concerned with the methods and principles of geology. Nine 
chapters discuss the evolution of the earth, and four chapters are con-
cerned with the origin and development of life. A student or general reader 
requiring an introduction to historical geology is unlikely to find a clearer 
and more easily read book. 
Donovan, D. T.: STRATIGRAPHY 199 pp. 
London: Murby 19616 30s. (U.K.) 
Although this book claims to be an introductory text it contains con-
siderable detail, especially on the historical development of stratigraphy 
and on zoning by fossils. Chapters on radiometric dating and systems of 
strati graphical classification are included. 
E"ricson, D. B.; Wollin, G.: THE DEEP AND THE PAST 292 pp. 
London: Jonathan Cape 1966 60s. (U.K.) 
The dating of the emergence of Man during the Pleistocene has been" 
partly established by the study of deep sea cores. This book is an account 
of seventeen years of research on such cores and of the conclusions of 
workers in many branches of Quaternary studies. 
SoIlers, A. A.: OURS IS THE EARTH. APPRAISING NATURAL 
RESOURCES AND CONSERVATION 128 pp. 
New York: Holt, Rinehart & Winston 14s.6d. (N.Z.), $A1.90 (Paperback) 
In spite of its title the book is almost entirely devoted to a very brief 
and elementary discussion of renewable resources-water, soil, forests, 
range, and wildlife. Only eight" pages are devoted to the non-renewable 
resources and there is little mention of the relationship between resource 
use and the state of technology. The book may have some value for the 
general reader. 
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Schultz, G.: GLACIERS AND THE ICE AGE 128 pp. 
New York: Holt, Rinehart & Winston 1963 
14s. 6d. (N.Z.), $A1.90 (Paperback) 
This very brief book sets out to give a simple account of the main 
events of the last Ice Age and the evolution of man during it. The opening 
chapters are unfortunately littered with similies in which glaciers retreat 
"like a beaten animal", and advance "to ravage the earth". (p. 10). The 
quaint mixture of children's storybook and scientific terms is dropped after 
a few chapters and the accounts of early man in Europe, Louis Agassiz 
exploring the Swiss glaciers, 'and the glacial processes are a useful intro-
duction to complex subjects for the layman. 
Eklund, C. R.; Beckman, J.: ANT ARCTIC A 157 pp. 
New York: Holt, Rinehart & Wins ton 1963 
14s. 6d. (N.Z.), $A1.90 (Paperback) 
The opening of government purses and the introduction of advanced 
mechanisation led to an enormous expansion of Antarctic research in the 
1950's. The I.G.Y. lasting from July 1957 to December 1958 produced the 
first major concerted international research effort in the continent and 
most' of this has continued since. This small book, completed by Joan 
Beckman after Dr Eklund's death, indicates the significance of Antarctic 
research to an understanding of the earth's magnetic forces and atmos-
phere and oceanic circulation. ' 
It is almost entirely concerned with the efforts of the United States, 
but nevertheless gives a clear and readable account of life in a research 
team and the main fields of research. There are a few minor errors such 
as the transposing of figures 1-5 and 1-6, and the 'incorrect spelling of 
Lyttelton on p. 17 but the book is well set out and a good account for the 
general reader. 
Yasso, W. E.: OCEANOGRAPHY-A STUDY OF INNER SPACE 176 pp. 
New York: Holt, Rinehart & Winston 196'5 
14s. 6d. (N.Z.), $A1.90 (Paperback) 
Oceanography is a very new science, for although the H.M.S. 
Challenger expedition of 1873-1876, and the German Meteor expedition of 
1925-1927 founded the study, of oceans there was nothing to equal the 
findings of these expeditions until the I.G.Y. of 1957-1958. In 1963 there 
were about 300 research vessels in use, yet the National Academy of 
Sciences' Committee on Oceanography recommended the ~ construction of 
70 new research vessels at a cost of half a billion dollars, or about 2.5 per 
cent of what it would cost to send a man to the moon. Before the oceans 
can be exploited for their minerals, water, and ' food, a massive research 
effort will be needed. This book presents a brief outline of what is known 
about the ocean basins, water, circulation and life. Emphasis is placed upon 
research needs and methods so the text gives an up-to-date account of the 
subject. 
Jackson, N.; Penn, P.: A GROUNDWORK OF PHYSICAL GEOGRAPHY 
206 pp. London: Philip 1963 
Miller, F. M.: THE PHYSICAL BASIS OF GEOGRAPHY 145 pp. 
London: Philip 1964 
These two books are designed for middle school use. 
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NOTES FOR CONTRIBUTORS 
Aims of the Journal 
Articles and communications submitted for pUblication should be 
either reports of research or other original contributions of wide interest 
to those concerned with geology, geomorphology, pedology, climatology, 
oceanography and physical geography. Reviews and summaries of the 
present state of knowlecige in the various branches of the earth sciences, 
and papers which explore the interrelations of these sciences and the 
borders of traditional disciplines will also be welcomed. 
Typescripts 
Contributions should be typed on good heavy-grade quarto paper, 
double spaced, with wide margins all round. The top copy and the top 
carbon copy should be sent to the editor and a third copy retained by the 
author. All matter to be printed in italic type (e.g. generic and specific 
names) -must be underlined. Style and layout should follow 'Selby, M. J., 
1967: Aspects of the geomorphology of the greywacke ranges bordering 
the lower and middle Waikato Basins. Earth Sci. Jnl. Vol. 1, No. 1.' 
Abstract 
A brief summary indicating the scope of the paper and its principal 
conclusions should be included at the beginning of all articles exceeding 
1,000 words in length. Contributions in languages other than English 
must have an English language abstract. 
Units 
These should be consistent throughout the paper. The metric system 
is preferred. 
Footnotes 
These should be avoided. 
Tables 
These are expensive to reproduce and must be kept to a mInImum. 
Each table should have a heading and be numbered in arabic numerals. 
Units of measurement should be placed in parentheses at the head of the 
column and not in the body of t~e table. 
Figures 
These are to be numbered consecutively in arabic numerals regard-
less of whether they are half-tones (photographs) or line blocks (graphs, 
etc.). Each must be referred to in the text and only such figures as are 
essential to elucidate the text can be published. Figures must be submitted 
ready for reproduction with all lettering and shading finished in Indian 
ink, and lettering done by stencil or Letraset in a simple style. The 
originals should be prepared on Bristol board or white card with a good 
surface and need not be more than twice the size of the printed figure 
which cannot exceed 8 x 6 inches (21 x 16 ems.). Figure numbers should 
not be on the figure itself, only in the caption. The legend should be 
included within the figure but captions for all figures should be grouped 
together at the end of the paper. The author's name and the figure 
number should be written lightly in soft pencil on the back of each figure. 
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Plates 
Photographic prints should be on glossy paper. Components of a com-
posite figure should be firmly mounted on white card and lettered as 
required-A, B, C, etc. In general no more than two plates will be per-
mitted per article, unless special arrangements are made with the editor. 
The place at which each figure and table is to appear should be indicated 
in the margin of the text. 
References 
In the text references are by author's name and year, e.g. '(Smith, 
1960)' or ' ... as stated by Smith (1960)'. The list of references at the 
end of the paper is to be arranged in alphabetical order of authors' names. 
Examples: 
Cotton, C. A., 1942: Geomorphology: An Introduction to the Study of 
Landforms. Christchurch, 505 pp. 
Cotton, C. A., 1958: The Rim of the Pacific. Geogr. J. 124 (2) : pp. 223-31. 
;Two or more publications by the same author in the same year should be 
distinguished by a, b, c, etc., after the year. Any abbreviations used 
should conform with those in the World List of Scientific Periodicals, 
4th ed., 1964. 
The manuscript should be arranged in the following order: title page, 
abstract, text, references, tables, illustrations, captions. Each page of the 
manuscript must have a number in the upper right-hand corner, beginning 
1 on the title page and continuing in sequence to the last page of copy. 
Proofs 
Only minor corrections in wording can be accepted at proof stage. 
Offprints 
The total number of offprints required should be stated when return-
ing the proof. They will be charged for at the current rate. 
Correspondence should be addressed to: 
The Editor, 
Earth Science Journal, 
Clo University of Waikato, 
Private Bag, 
Hamilton, 
New Zealand. 
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MESCO RIDDELL LTD 
FOR ALL SAFETY EQUIPMENT 
including 
SAFETY BOOTS, GOGGLES, CLOTHING, HELMETS AND FIRST AID EQUIPMENT 
"SPECIFY PROTECTOR". PROTECTOR SAFETY PRODUCTS ARE MADE TO 
BRITISH, AUSTRALIAN AND AMERICAN STANDARDS 
Distributed by . . . 
Mesco Riddell Ltd 
combining the activities of 
Mason Bros. (Mesco) Ltd and J. C. Riddell Ltd 
P.O. BOX 3485, Auckland 
Also at Whangarei, Hamilton, Rotorua, Wellington and Christchurch 
HAMILTON BRANCH . 123 WARD STREET . BOX 345 .. PHONE 31·491 
TOOLS ARE OUR BUSINESS 
Special tools to help geological investigations and 
research . Pry Bars, Geological Hammers-we have a 
complete range of tools to assist the Earth Scientist. 
Thames St., Morrinsville, 
Phone 5102 
Kent St., Frankton 
WARD STREET HAMILTON PHONE 31-760 
LE I T Z 
A PRECISION INSTRUMENT TO SUIT YOUR NEED 
Microscopes: 
Petrolog ica I-stereo microscopes 
for ore examination-biological 
-metallurgical microscopes for 
examination of radioactive 
material-incident light or trans-
mitted light interference micro-
scopes. 
Heating stages---dilatometers-
special heating microscope-
microscope photometers-spec-
trographs-optical measuring 
and hatdness testing instru-
ments. LEITZ LABORLUX - POL 
The Leica Camera and its large range of accessories 
Projectors Episcopes Diascriptors 
TECHNICON 
Automation in Analytical Chemistry 
Air and Water Pollution 
Soil Analysis 
Amino Acids 
Biochemical Analysis 
Metallurgical Analysis 
Plant Analysis 
You let us know your requirements and we have methods to enable you to have com-
plete results recorded on paper at the rate of up to 80 samples per hour continuously. 
For further information please write or phone: 
E. C. LACKLAN D & CO. L TO. 
P .0. Box 5284 
AUCKLAND 1 
Phones: 20-135, 20-136 
cAn 04ppreclatlon . . . 
As a long established private enterprise, 
prominent in the Waikato commercial 
scene for nearly forty years, we are pleased 
to acknowledge the vital part that scientific 
research plays in the greater productivity 
and continuing prosperity of our district. 
We are proud to live and trade in the 
Waikato, and extend our very best wishes 
to the Waikato Geological Society in their 
enterprise of encouraging our scientists in 
their continuing endeavour. 
And of course, as distributors of Chev-
rolet and Holden products throughout the 
Waikato we are proud that so many of 
these discerning people drive our vehicles. 
EBBETT MOTORS LTD. 
L.M.V.D. 
HAMILTON, HUNTLY, TE AWAMUTU 
BOOKS 
Cotton, Sir C. A. GEOMORPHOLOGY, 7th ed. 
W. & T. 32/6 
--- LANDSCAPE as developed by the pro-
cesses of normal erosion, 2nd ed. W. & T. 47/6 
--- N.Z. GEOMORPHOLOGY, reprint of 
selected papers, 1912-25. W. & T. 42/-
--- VOLCANOES AS LANDSCAPE FORMS, 2nd 
ed. W. & T. 35/-
Fleming, C. A. & Kear, D. THE JURASSIC SEQUENCE 
AT KAWHIA HARBOUR. (Bulletin 67). Govt. Pr 
14/-. q. bd. 20/-
Garnier, B. J. THE CLIMATE OF N.Z. Arnold 93/6 
Grindley, G. W. & Ors. THE GEOLOGICAL MAP OF 
N.Z. 1 :2,000,000 (Bulletin No. 66). Govt. Pr. 
27/6, q. bd. 32/6. Map only 10/6 
--- THE GEOLOGY, STRUCTURE & EXPLOITA-
TION OF THE WAIRAKEI GEOTHERMAL FIELD, 
TAUPO. Govt. Pr. ppr. 40/-, q. bd. 45/-
Hochstetter, F. von. GEOLOGY OF N.Z. Govt. Pr. 
60/-
Ministry of Works. NATIONAL RESOURCES SURVEY, 
Pt. 1, West Coast Region. Govt. Pr. 35/-
--- NATIONAL RESOURCES SURVEY, Pt. 2, 
Bay of Plenty Region. Govt. Pr. 65/-
--- NATIONAL RESOURCES SURVEY, Pt. 3, 
Northland Region. Govt. Pr. 45/-
--- NATIONAL RESOURCES SURVEY, Pt. 4, 
Nelson Region. Govt. Pr. 45/-
Searle, E. J. CITY OF VOLCANOES: A GEOLOGY OF 
AUCKLAND. Paul 21/6 
Thompson, Kermode & Ewart. N.Z. VOLCANOLOGY, 
Central Volcanic Region. D.S.I.R. 20/- ppr. 
Williams. ECONOMIC GEOLOGY OF N.Z. Austin 
Institute of Mining & Metallurgy. Govt. Pr. 84/-
Cooper, l. & R. NEW ZEALAND GEMSTONES. Reed 
25/-
PAUL'S BOOK ARCADE LTD. 
211 Victoria St., HAMILTON 
49 High St., AUCKLAND " 
AN ACCOUNT FOR EVERYONE . 
PERSONAL SAVINGS ACCOUNTS 
TRUST ACCOUNTS 
CHILDRENS ACCOUNTS 
ESTATE ACCOUNTS 
SOCIETY CHEQUE ACCOUNTS 
SPECIAL PURPOSE ACCOUNTS 
CHRISTMAS CLUB ACCOUNTS 
THRIFT ACCOUNTS 
P.O. Box 928 
P.O. Box 3576 
Ph. 40·916 
Ph. 22·203 
YOUR SAVINGS ARE OUR SPECIALITY 
ALL EARN 
INTEREST 
POSTAL FACILITIES ENQUIRE NOW AT YOUR NEAREST BRANCH 
OF THE 
WAIKATO SAVINGS BANK 
Waikato, King Country, Thames Valley Areas 
We Challenge 
You to a 
Better 
TYRE DEAL 
HAMILTON TYRE & BATTERY SERVICE 
NEW TYRES RECAPS 
For Personal attention on all your Tyre Problems 
enquire about our 10 MINUTE RECAP SERVICE 
PHONE 82-791 . . WARD STREET 
'KNOW HOW' 
IN 
GRAIN PRODUCTION 
BULK HANDLING 
AND STORAGE 
CUT PACKAGING 
COSTS ... 
INCREASE SALES 
• • . Call the man from Double P 
. . . from Plastic Products for a large range of blow-moulded 
plastic containers and polythene bags for packaging for New 
Zealand and export markets. You'l! find the right container or 
pack at the right price ... at Double P. 
CONTAINERS 
Nearly a hundred different shapes and sizes. 
Some rigid, some to be squeezed. 
Opaque, translucent and now in new clear PVC. 
Suitable for chemicals, oils, emulsions, powders and 
some solids. 
Save on die costs by using existing Double P dies. 
POLYTHENE BAGS 
Reta ilers have proved that customers prefer th is 
convenient packaging. 
You can select from our many stock sizes or a special 
bag can be produced. Let Double P experts design 
and print your new pack, and watch sales climb. 
CALL US NOW . . . THERE'S NO OBLIGATION 
PA C KA GIN G 
WHEN YOU WANT THE BEST IN PLASTICS CALL THE MAN FROM DOUBLE P 
PLASTI( PRODU(TS LIMITED 
GREAT S'OUTH RD. TE RAPA HAMILTON TELEPHONE 82-139 
PHONE 82·103 
FRANK PAVIOUR LTD. 
MAHANA ROAD -- TE RAPA -- HAMILTON 
Opp. Main Entrance Te Rapa Racecourse 
CANVAS AND SADDLERY MANUFACTURERS 
Trampers' and Geologists' Packs • Caravan Awnings 
Horse Covers • Boat Covers • Tarpaulins • Canopies 
CANVAS AND SADDLE REPAIRS A SPECIALITY 
Gem Making as a Hobby 
(;> A Fascinating Craft any-
one can learn. Visit our 
shop and see our fine 
collection of rock sped-
mens. 
LARGE SELECTION 
OF BOOKS 
ON IDENTIFICATION 
AND ROCKCRAFT 
Complete range of Gem 
Making Equipment 
TUMBLING - CUTTING - GRINDING - POLISHING - GRINDING WHEELS 
DIAMOND BLADES - TEMPLATES, ETC. 
JEWEllERY FINDINGS, BEll CAPS, BROOCHES, CHAINS, EPOXY GLUE, PLIERS, ETC. 
THAMES LAPIDARY SUPPLIES LTD. 
Box 229 474 Pollen Street, Thames Phone 1878 
Open Saturday Mornings Catalogues and Price Lists Available 

